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Abstract 
Technology entered in our lives and changed not only the way we communicate and interact with each other, but also our habits 
and the experiences in the real and digital worlds. However, due to the rapid progress, we use technology in every moment of our 
day and sometimes this causes some frustration because the way we interact with the applications is not the most effective for the 
context we are in. This problem is even more significant in the business environments, where effectively the time we take to 
finish some kind of task can mean profit or loss for the business. The key to these problems can be in the adaptation of the 
interface to user needs and constrains as it happens in solutions for situational induced impairment and disabilities (SIID). This 
can be made by inference the context in which the user it is by using different sensors available on mobile platform and different 
sources of information such as user profile, agenda and usage history. In this paper we propose a review of the main challenges 
of the dynamic adaptation of interfaces, with a case of application in a business environment. 
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1. Introduction 
Technology is today something essential to the human life, especially the smartphone, and we are becoming 
increasingly dependent on it, according to a study made by Leslie Perlows 2012 [1], revealed that about 70% of 
users use the smartphone immediately after waking up, and over 40% use it even after they have laid in bed to sleep. 
That shows why important that applications are well developed and intuitive in a way that it’s not frustrating to use. 
It’s very common that event good developed interfaces are prepared for a type of use, or to be used in some specific 
kind of contexts, and when used in another context these are frustrating to use. For example, read an email or SMS, 
when we are in moving,  most of the times we can’t understand that the first time we read it and because that require 
more attention from the use, that can cause some sort of accident. Another problem could be something as simple as 
looking for a particular type of service, shop, bar or restaurant, and you cannot tell which is the closest to me.  For 
the average user having to search for that application you usually use when commuting  to work, or usually use 
while watching TV after dinner, can sometimes be a frustrating task due to increased list of applications that each of 
we have installed on our phones. In professional environments this frustration could pose an even a bigger problem. 
For example, in the case of a delivery business, where the user has to use a customer management application, 
which does not pay attention to current user location, nor the client’s location, the order of visit may impair the 
ability to be able to complete its work in time. One solution to this problem includes the inference of the context in 
which the user is, using different sensors available, or even other types of information sources, such as calendar and 
usage history, and many others. In section 3 we will present a real problem, in which case the application 
effectiveness can mean the conclusion or not a daily task, and therefore, profit or not a given route previously 
planned. 
In the following section we will present some revision of the state of the art systems of this kind, beginning by 
specifying the definitions that have guided us in this review, and then presenting some of the techniques in which 
was used in context awareness in order to improve its efficiency. 
2. State of the art 
The word context does not possess any specific definition, since it varies depending on it on context, for example, 
when compared in different scientific fields [2]. Within the computer science field, the context initially started out as 
just a user's location [3] and become enriched later by other sources being proposed by other authors, such as the 
identity, activity, state, among many others [4], [5]. Nevertheless, the definition is still the most widely accepted so 
far and considered as standard, is the one proposed by Anind K. Dey [6]. 
 
“Context is any information that can be used to characterize the situation of an entity. An entity is a person, 
place, or object that is considered relevant to the interaction between a user and an application, including the user 
and applications themselves.” 
 
 The relevant user information can be categorized, for example, as what the user is doing, where it goes, where it 
is, among many others. These categories in turn may carry data sets that may be more or less detailed, for example,   
“user is moving” versus “user is driving to the room 22 in the building B the street X”. Different levels of detail may 
cause the application to behave differently, for example, while the system itself, can adapted to the fact that the user 
is in motion, an in a way, make the required changes to its interface, other application may be prepared for the 
specific details and get information on what task the user will perform, for example with whom they will meet, if 
notice that he his running late, propose notify participants of that fact. The main challenges for this problem arise 
from the use of this information and how that its use may be beneficial for the user. For this, it’s necessary that the 
app or system can correctly infer the context that use that in a useful way to the user at the same context. 
Applications that have this capability are designated as context-aware. 
One can say, a well-developed, intuitive, and usability tested application is enough to develop efficient apps. 
However to develop an application that is prepared to be efficient in every context, not only an herculean effort to 
create something like that most of the times almost impossible to predict every usage scenario. Context-awareness is 
a concept that an application is able to interpret and respond to user needs to that moment. The main propose is to 
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simplify and optimize user utilization, reducing the time that the user needs to execute some king of task. There are 
some differences of opinion between the context-awareness definition, the ability to "use context" or the ability to 
"adapt to the context", but once again, Dey tried this define this [6]. 
 
“A system is context-aware if it uses context to provide relevant information and/or services to the user, where 
relevancy depends on the user’s task” 
 
Many of today's context aware mobile applications are limited to only use the location to interpret the context, 
but there are more applications starting to appear that use other sources. An example of this is Waze†, an application 
of traffic information sharing, which take into account the usage history of its users and information that users 
themselves report, to optimize the route to suggest to the user. This is a specific king of context awareness called 
collaborative context awareness. 
One of the main difficulties in the use context is the context inference. There are some context inference 
proposals, especially using mobile devices [7,], [8]. Some of these proposals are intended to identify the user [9] or 
the activity [10], [11]. Others use specially made sensors in order to detect the context, such as the Mobile Sensing 
Platform [12]. However, in the world of mobile devices concern for energy consumption is a fundamental concern, 
since it is limited. There are several proposals to address this potential problem, like delegate the processing of 
information to remote servers [13], or in one of the most relevant approaches, the system EEMSS system [14], 
which use a hierarchical strategy for managing the sensors and detect changes of context. Another solution, and the 
variation in the precision of the sensor value, e.g., on the Android operating system, it is possible to obtain different 
levels of precision to the user location, which can obtained by WiFi, GPS satellites, and even with the information 
provided by the accelerometers to detect changes in position without having to consume more battery to obtain. 
In this section we presented some of the basic definitions of dynamic adaptation and context-awareness, as also 
some of the most relevant contributions to the field. In the nest section we will present some of the main problems to 
this challenge and more specifically analyses one of the case studies we are conducting. 
3. A dynamic changeable context-aware interface  
There is a very thin distance between the ability of an interface to be adaptive, and the user feel lost in the new 
interface, not knowing what to do, which in turn affect him even more. It is therefore important that every type of 
changes has to be useful and immediately demonstrate value to the user. In the case of professional use, the 
inefficiency of technological apps can, and in many cases, dictate the success or failure of a company. This problem 
is especially visible in employees who don’t directly use technology, but their job can be vastly improved when 
used. like delivery business, when the employee are on the delivery task, and sometimes most of them are not really 
experts in  technology, and a bad interface can make them lose more time, and became frustrated with a tool that 
was supposed there to help them. In our case study, the business area of the company is the inverse logistics, the 
collection of used vegetable oil (cooking oil). One of the main problems is that the necessity for oil collection in 
restaurants is variable, and therefore, the poor selection and order of the collection route, can sometimes result in a 
inability to finish it, and to have to re-organize the next day planning only to return again to that zone only because 
of those customers, which may or may not have enough oil to justify the all those changes. However, if we skip the 
customers visit, is even more problematic, because if the client is not visited this week and in fact it had to be 
collected, since his containers are full, the customer gets frustrated with the service provided by the company, and 
thus is more sensitive the switch to the services of a competitor. 
This project arises from the evolution of a previous project, the GreenBox [15], this project aimed to support 
company’s oil collections with a management system for the collection of used vegetable oils, which aims to 
optimize the whole process in the collection and reducing its costs. This system arises from necessity of collection 
companies needed a management system that can solve the many challenges that the vegetable oil collection used 
 
 
† Waze - https://www.waze.com/ 
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imposes. One of the main challenges is the collection. Typically there are two types of approaches, at the customer's 
request or based on a pre-determined scheduled visits, refining the periodicity over time depending on the results of 
past visits. Both approaches despite in a way solve the problem, are not very efficient, because it can’t guaranty that 
the user will have enough oil to justify its visit, and in many cases not even take into account several external factors 
that affect the use of oil on the side of restaurants, for example, parties, nearby works, seasons, tax increases, etc. 
The Greenbox system uses specific develop sensors that allows companies to know automatically the amount of 
oil in each customer and then decide whether to or not to perform it’s as previously scheduled. This system also has 
a mobile application (Fig 1.) to support the collection that aims to provide information of customers to collect, the 
route instructions to each client, an in that way aim to reduce all collection cost to the minimum.  
 
 
Fig. 1. Screenshot of current application for collection support on the Greenbox System. 
As the application has been developed in collaboration with a local company, the application interface has been 
developed in the Portuguese language. Localization of the interface is a feature currently being added as an 
application feature. This will allow for the application to be used by non-Portuguese speakers as well, in their native 
language. In the case of users that require screen readers due to the limitations of their impairment (namely, visual 
impairment), localization of the interface is a major requirement. Accessibility and usability must be a major 
concern when developing this sort of applications. This way, the application is not only adaptable do the context of 
its use, but also of its user. 
In our company example, there are two types of employees, management and planning, and collection ones. The 
work performed by these employees is often conditioned by the environment, restricting the interaction modes with 
the devices. This situation is similar to the faced by people with special needs in their daily lives, being commonly 
referred as Situational Induced Impairment and Disability (SIID) [16]. The experience and guidelines defined for the 
accessibility of mobile applications are requirements in the redesign of the application and adaptation to the users' 
needs. 
The collection are those who are most in need of an efficient interface. For these, there are different types of 
information they need depending on the action they are performing. For example, if they are driving to a client, do 
not need to have the information of all customers, or what kind of container it has, he needs the direction to the 
client location. However, if he has already arrived to the restaurant, he needs the information for the size and 
number of containers to be collected. As we can already predict, the way the information is presented is very 
important, for example, if traveling between clients, we are displaying detailed interfaces, or selection options, can 
become a threat to the security of the driver and everyone else around him. An application that has the notion of 
context and know that the user is driving and allow receive voice commands and presents the information in audio 
format (Text to speech), allows to drive more safely without diverting attention. 
After some analyses of the process, there are 2 main changes of context, each with each on different needs: 
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Driving: 
• When the moves to and from the customer; 
• When the ends the route and returns to company; 
• When there are an urgent and unexpected customer that has to be collected. 
Stopped: 
• When the customer arrives to the client; 
• When the customer returns from the client. 
 
In some of these situations, especially when he is driving the requirement of attention from the user is very 
important concern, especially when it is necessary to have some kind interaction. That is why in this case it is 
necessary to explore other forms of information presentation and interaction, as mentioned above, audio 
communications and recognition of voice commands, and graphical information to be made available, allowing to a 
simple and quick perception, in a way that the user receives the same information without having to waste too much 
time looking at the screen and put himself in a dangerous situation. 
For the development of this solution we have initially planned development over three stages. In the first stage 
our main concern is the selection and acquisition, in which we obtain the data from the various sensors, and may 
also need to develop new sensors so that it obtain a more richer context information. At this stage we will examine 
what types of sensors we have available to you, and how we can use them and causing minimal impact the 
autonomy of the user. Then we will go to the inference phase, in which we intend to process the data and extract 
contextual information of the same, trying to predict what action was to be held, and what information type was 
required in that situation, creating user profiles based on context, or improving existing ones. Finally, we will go to 
the adaptation phase. In this final phase of the contextual adaptation cycle is where the applications will be adapted 
to the needs of the user based on his current context and on use profiles previously learned. At this stage we intend 
to study and test different interface concepts and forms of interaction, gathering feedback and evaluation by users, 
so we are able to fine tune the adaptations to a more efficient and useful interface. However will be given the 
possibility to disable the adaptations and return to normal interface, and thus can assess whether they were to be 
useful or wasteful. 
  In this section we present a real case scenario of a problem that a context aware application may increase the not 
only the user effectiveness’s, but also their own safety. In the next section we will make some conclusions and make 
the future work plan. 
4. Conclusion and Future Work 
In this paper we have presented some of the concerns regarding the importance of context in order to increase the 
efficiency of interaction with mobile devices. This concern should be even more present on the development of 
applications to support the professionals. Often the way some application display information to the user, sometimes 
can cause an accident due to the user's attention drift. An interesting phenomenon with the development of context-
aware application it that in order to improve the interfaces based on context, we can also apply the same concepts in 
many cases to improve the interaction of older people, or even some kind of disability, like visual impairment. In 
this respect, the localization of the user interface is of major importance for the purpose of being able to be read by 
screen readers. In this case the adaptation of the user interface doesn’t occur visually, but in terms of the choice of 
the interface itself. Many times to adapting the interface to the user’s context is often simplify the adaptation of 
certain tasks that can be very difficult for others, such as small texts, complex selection options, and new forms of 
interaction (sound, voice, and others). 
There is however another concern that should be taken into account by all persons wishing to use context in their 
applications, the right of user privacy. This is huge problem, especially in collaborative context aware systems 
which are based on the use of several users to recommend actions to the user. It is important to have a clear user 
privacy policy, and are carried out all possible actions to enable gain and maintain user confidence, but at the same 
time, not let it ended up hurting the value of context that we are collection. 
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In the future, our aim is to carry out the work shown above, which allows to test a limited set of contexts some 
forms of inferring context, the evaluation of the respective result of the adjustment, and so can transfer this 
knowledge to the development of a generic model that allows use in various types of applications. 
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